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©  Optical-electronic  system  for  the  intercommunication  of  commands  among  electrical  devices. 

©  System  for  transmitting  electrical  signals,  suit- 
able  to  be  integrated  in  electrical  devices  used  in 
electrical  panels  for  the  distribution  and  control  of 
electric  power,  characterized  in  that  transmission  is 
achieved  by  means  of  two  cells,  one  first  cell  (3)  for 

transmitting  the  signals  and  one  second  cell  (7)  for 
receiving  them,  said  cells  being  mounted  on  the  two 
opposite  sides  of  said  electrical  devices  (4,  6),  which 
are  fixed  on  the  standardized  guides  (16). 
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The  present  invention  relates  to  a  system  for 
transmitting  electrical  signals  which  is  suitable  to 
be  used  particularly  in  electrical  devices  used  in 
electrical  panels  for  the  distribution  and  control  of 
electric  power.  Electrical  devices  used  to  control 
and  distribute  electric  power  currently  provide  for 
three  types  of  connection:  1)  connection  to  the 
electric  power  supply  line;  2)  connection  to  the 
load  to  be  supplied  with  power;  3)  connection 
among  the  various  devices  and/or  to  actuation 
and/or  control  elements  which  can  be  included  in 
the  same  panel  or  be  provided  externally.  This  last 
type  relates  to  electrical  connections  which  are 
commonly  termed  "command"  or  "logic"  connec- 
tions,  which  must  be  produced  by  means  of  known 
electric  wiring  systems. 

Since  the  other  two  types  of  connection  men- 
tioned  above  require  wiring  materials  and  tech- 
niques  suitable  for  heavy  currents,  the  personnel 
assigned  to  these  activities  uses  these  techniques 
and  materials  also  to  provide  the  "command"  or 
"logic"  connections,  although  the  nature  of  the 
electrical  signals  which  flow  through  these  connec- 
tions  does  not  require  the  use  of  these  materials 
but  would  require  materials  which  are  enormously 
undersized  both  in  terms  of  required  copper  cross- 
sections  and  in  terms  of  electrical  insulation.  As 
electrical  devices  for  the  distribution  and  control  of 
electric  power  have  evolved,  control  and  intercon- 
nection  circuits  have  progressively  increased;  due 
to  the  above  mentioned  reasons,  these  circuits  are 
formed  with  expensive  and  oversized  materials, 
with  a  considerable  expenditure  of  time  to  produce 
the  connections  and  with  considerable  space  oc- 
cupation  within  the  electrical  panels. 

The  aim  of  the  present  invention  is  to  provide 
users  with  a  system  which  allows  fully  to  avoid 
execution  of  the  above  described  wiring,  obviating 
the  above  mentioned  difficulties  by  means  of  a 
solution  which  is  easy  and  economical  to  produce 
and  virtually  eliminates  the  need  to  physically  pro- 
duce  "logic"  connections,  the  waste  of  expensive 
accessories  and  material,  and  the  waste  of  space 
inside  the  electrical  panels  and  the  wiring  race- 
ways. 

This  aim,  these  objects  and  others  are 
achieved  by  the  system  according  to  the  invention, 
which  comprises  an  optical  transmission  system 
and  an  optical  reception  system  which  are  char- 
acterized  in  that  they  are  tuned  to  the  same  fre- 
quency  as  the  generated  and  detected  radiation; 
advantageously,  the  optical  transmitter  is  consti- 
tuted  by  a  solid-state  lamp  and  by  the  electronic 
circuit  associated  therewith,  whereas  the  receiver 
consists  of  a  solid-state  sensor  and  of  the  elec- 
tronic  circuit  associated  therewith,  a  transmitter  and 
a  receiver  being  advantageously  arranged  at  the 
opposite  sides  of  each  device  to  be  controlled  so 

as  to  form  a  chain  between  the  control  device  and 
the  controlled  devices. 

Further  characteristics  and  advantages  of  the 
invention  will  become  apparent  from  a  preferred 

5  but  not  exclusive  embodiment  of  the  system,  illus- 
trated  only  by  way  of  non-limitative  example  in  the 
accompanying  drawings,  wherein: 

figure  1  is  a  sectional  view  of  two  devices  ar- 
ranged  side  by  side  according  to  a  standard 

io  method  which  provides  for  the  coupling  of  said 
devices  on  a  standardized  metal  supporting 
guide  16; 
figure  2  is  a  view  of  a  chain  of  devices  which 
are  not  aligned  with  the  preceding  ones;  and 

75  figure  3  is  a  view  of  an  external  control  device 
complete  with  electro-optical  interface. 
The  illustrated  system  comprises  a  solid-state 

lamp  1  which  is  appropriately  supported  by  a  print- 
ed  circuit  board  2;  the  lamp  1  is  appropriately 

20  directed  toward  a  hole  3,  formed  in  the  wall  of  the 
case  of  the  device  4,  and  a  second  adjacent  hole 
5,  formed  in  the  wall  of  the  container  of  the  second 
device  6;  the  sensor  7  is  aligned  with  said  holes  3 
and  5.  The  transmission  and  reception  cells  may 

25  be  constituted  by  solid-state  devices  which  operate 
in  the  infrared  range.  The  holes  3  and  5,  formed  in 
the  walls  of  the  cases  of  the  devices  4  and  6,  can 
be  omitted  by  using  plastic  materials  which  are 
transparent  to  infrared  rays  to  build  said  cases. 

30  The  operation  of  the  system  according  to  the 
invention  is  as  follows.  An  electronic  signal  which 
corresponds  to  a  command  is  sent  to  the  lamp  1  ; 
the  lamp  emits  radiation  which  passes  through  the 
holes  3  and  5,  striking  the  detection  device  7, 

35  which  converts  the  radiation  into  a  corresponding 
electric  signal  which  is  sent  to  the  electronics  pro- 
vided  in  the  second  device  6.  The  same  signal  is 
sent  to  the  solid-state  lamp  8,  which  emits  a  signal 
which  corresponds  to  the  received  signal,  making  it 

40  available  to  other  modules  which  are  cascade-con- 
nected.  The  electrical  signals  which  drive  the  trans- 
mission  cells  3  are  modulated  at  high  frequencies 
and  a  low-pass  amplifier  is  connected  to  the  receiv- 
ing  device  7,  so  that  external  artificial  or  natural 

45  light  does  not  affect  the  operation  of  the  device. 
If  a  device  which  is  also  provided  with  the 

opto-electronic  coupling  system  described  in  the 
present  patent  cannot  be  mounted  in  an  aligned 
manner  and  proximate  to  the  end  of  the  chain 

50  constituted  by  the  other  devices,  it  is  possible  to 
recreate  optical  continuity  by  inserting  a  low-cost 
plastic  optical  fiber  9,  which  optically  connects  the 
output  8  of  the  last  device  6  to  the  optical  input  10 
of  the  remote  and  non-aligned  one  15.  The  optical 

55  fiber  is  inserted  within  the  same  electrical  panel,  or, 
if  allowed  by  the  optical  losses  of  the  fiber,  outside 
said  panel  in  order  to  restore  the  optical  connection 
between  the  transmitting  cell  of  one  module  and 
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the  receiving  cell  of  the  subsequent  module.  Usu- 
ally,  the  command  signal  for  the  entire  chain  is 
generated  by  the  device  4;  however,  if  the  com- 
mand  originates  from  an  external  source  14,  the 
connection  can  be  provided  by  means  of  an  optical 
fiber  1  1  which  connects  the  device  4  to  a  receiving 
optical-electronic  system  12  identical  to  the  ones 
already  described;  the  other  end  of  the  fiber  11  is 
connected  to  an  appropriate  interface  13  which 
converts  into  optical  signals  the  electrical  signals 
arriving  from  the  external  control  device  14.  All  the 
connections  of  the  optical  fibers  occur  by  means  of 
appropriate  ferrules  17  suitable  for  adaptation  and 
fixing. 

The  invention  thus  conceived  is  susceptible  to 
numerous  modifications  and  variations,  all  of  which 
are  within  the  scope  of  the  inventive  concept;  all 
the  details  may  furthermore  be  replaced  with  other 
technically  equivalent  ones. 

Where  technical  features  mentioned  in  any 
claim  are  followed  by  reference  signs,  those  refer- 
ence  signs  have  been  included  for  the  sole  pur- 
pose  of  increasing  the  intelligibility  of  the  claims 
and  accordingly  such  reference  signs  do  not  have 
any  limiting  effect  on  the  scope  of  each  element 
identified  by  way  of  example  by  such  reference 
signs. 

Claims 

1.  System  for  transmitting  electrical  signals,  suit- 
able  to  be  integrated  in  electrical  devices  used 
in  electrical  panels  for  the  distribution  and  con- 
trol  of  electric  power,  characterized  in  that 
transmission  is  achieved  by  means  of  two 
cells,  one  first  cell  (3)  for  transmitting  the  sig- 
nals  and  one  second  cell  (7)  for  receiving 
them,  said  cells  being  mounted  on  the  two 
opposite  sides  of  said  electrical  devices  (4,  6), 
which  are  fixed  on  the  standardized  guides 
(16). 

2.  Transmission  system  according  to  claim  1, 
characterized  in  that  said  transmission  (3)  and 
reception  (7)  cells  are  constituted  by  solid- 
state  devices  which  operate  in  the  infrared 
range. 

3.  Transmission  system  according  to  any  of  the 
preceding  claims,  characterized  in  that  the 
cases  of  said  devices  can  be  built  in  plastic 
materials  which  are  transparent  to  infrared 
rays. 

4.  Transmission  system  according  to  any  of  the 
preceding  claims,  characterized  in  that  the 
electrical  signals  which  drive  the  transmission 
cells  (3)  are  modulated  at  high  frequency  in 

order  to  make  external  artificial  or  natural  lights 
irrelevant  by  means  of  the  connection  of  a  low- 
pass  amplifier  inserted  with  the  receiving  de- 
vice  (7). 

5 
5.  Transmission  system  according  to  any  of  the 

preceding  claims,  characterized  in  that  a  low- 
cost  optical  fiber  (9)  is  inserted  between  the 
transmitter  stage  of  the  last  device  of  a  chain 

io  constituted  by  the  electrical  devices.and  the 
receiver  stage  of  the  first  device  of  the  new 
chain  within  the  same  electrical  panel,  if  it  is 
necessary  to  interrupt  said  chain,  in  order  to 
restore  optical  connection  between  the  trans- 

15  mitting  cell  of  one  module  and  the  receiving 
cell  of  the  subsequent  module. 

6.  Transmission  system  according  to  either  of 
claims  1-4,  characterized  in  that  a  low-cost 

20  optical  fiber  (9)  is  inserted  between  the  trans- 
mitter  stage  of  the  last  device  of  a  chain  con- 
stituted  by  the  electrical  devices  and  outside 
said  panel,  in  order  to  restore  optical  connec- 
tion  between  the  transmitting  cell  of  one  mod- 

25  ule  and  the  receiving  cell  of  the  subsequent 
module. 
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